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therehJl^^^^ multl-access communicating method and transmitting and receiving apparatus 



(57) A data packet multi-access communicating 
method and a transmitting and receiving apparatus 
therefor of the present invention comprise maximum 
rate controlling means on a mobile statbn side, and 
comprise means for extracting maximum rate control 
setting information out of control signals received from a 
base station, and the maximum rate setting information 
is determined by taking account of transmission condi- 
tion, a demanded transmission rate and so forth of each 
mobile station when a base station side grasps propa- 
gation situation in which each mobile station is placed, 
and coding means capable of variably controlling a 



transmission rate in accordance with maximum rate 
control, and data bus switching means for controlling 
the Input are provided, and means for Inserting a contin- 
uous data content into an Information header section of 
a transmission signal on the mobile station side is pro- 
vided for demanding the continuous data content to the 
base station side, in case of sending a continuous data. 
Means for determining transmission power correspond- 
ing to a maximum rate and setting it in a modulation 
device is provided. 
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Description 

[0001] The present invention relates to a variable 
rate communicating method and an apparatus therefor, 
and especially to a data packet multi-access communi- 
cating method and a transmitting and receiving appara- 
tus therefor In a mobile communicating system (a 
cellular system) using a code division multiple access 
(CDMA) method in which a plurality of mobile stations 
try to have access to a base station at arbitrary timing 
using a common channel. 

[0002] In a mobile communicating system using a 
conventional CDMA, a number of mobile stations com- 
municate with a base station at random through the 
same frequency band in channels in an upward direc- 
tion. 

[0003] Also in a CDMA metiiod in which each chan- 
nel is multiplexed and isolated by means of orthogonal- 
ity of a code, if the number of channels to which access 
is concurrentiy conducted increases, interference 
between the mutual channels increases. 
[0004] Also, as a mobile communicating service in 
a future, from the current service being mainly com- 
posed of voice, realization of a multimedia service is 
expected, in which voice, an image and other data com- 
munication mixedty exist. 

[0005] There is packet data transm'ssion as such a 
data transmission method. 

[0006] Conventionally as a technology for improv- 
ing throughput of the pad^et data transnriission, there is 
reservation type access control, and a multi-access 
method is proposed in JP-A-233051/1 997 (a prior art 1 , 
hereinafter), in which the reservation type access con- 
trol is used in scheduling of packet tranismission in the 
CDMA mobile communicating system. 
[0007] This is proposed as a multi-access metiiod 
for reducing a probability of collision of the packet, in 
which a mobile station having a data transmission 
demand makes a reservation of a transmission channel 
in a base station by means of a control packet for reser- 
vation, and the base station notifies transmission timing 
of a data to be transmitted of each terminal. 
[0008] Also, in JP-A-55693/1997 (a prior art 2, 
hereinafter), an access method for improving reduction 
of throughput due to collision of a control packet for res- 
ervation in reservation type access control is proposed 
in case that a time slot is defined for a transmission 
channel, and random access of a control packet is per- 
mitted for making a reservation of a channel. 
[0009] The first task is tiiat. in case of realizing data 
packet transmission by means of random access in a 
channel in an upward direction of the mobile communi- 
cation cellular system using the CDMA, if each mobile 
station conducts transmission at random by means of 
maximum rate access, due to concentration of the max- 
imum rate access, a probability of collision of a packet 
increases, and concentrated condition of traffic 
becomes to be reached. 



[0010] The reason thereof is that, even in a region 
where the voice service communication attaches impor- 
tance to real time characteristic and some error can be 
accepted, the packet data communication attaches 

5 importance to transmission quality, and as long as there 
is increase of interference due to concentration of traffic, 
that is to say. as long as there is an en-or of an errone- 
ous information signal on a reception side due to deteri- 
oration of transmission quality, it become to be 

70 necessary to conduct transmission again and resend 
information for maintaining transmission quality, and 
resending of the same signal is repeated a plurality of 
times. 

[001 1 ] The second task is that, since in botti reser- 

15 vation type access methods proposed in the prior arts 1 
and 2. tiie time slot is defined for the transmission chan- 
nel, flexibility of the communication service lowers, and 
it is difficult to realize tiie data packet transmission by 
means of the random access. 

20 [0012] The reason thereof is that both the confrol 
channel for reservation and the transmission channel 
become to be asynchronous with each other, and in 
case that transmission timing cannot be designated, it 
cannot be an effective solution, 

25 [0013] The objective of the present invention is to 
provide a data packet multi-access communicating 
metiiod and a transmitting and receiving apparatus 
therefor, for reducing a collision packet due to disper- 
sion of maximum rate access of a channel in a random 

30 access upward direction in a CDMA mobile communica- 
tion cellular system which provides a variable rate 
packet data transmission service. 
[0014] In the present invention, to provide the data 
packet multi-access communicating method and an 

35 transmitting and receiving apparatus tiierefor, 

first, in case of transmitting continuous data in large 
quantities, a mobile station notifies a base station of 
a data size to be transmitted in advance, and issues 

40 a utilization demand of a maximum rate to the base 
station, and variably changes a transmission rate 
within a limitation of the maximum rate indicated by 
the base station, and optimum communication is 
conducted in accordance with the maximum rate 

45 indicated by the base station. 

Second, a base station grasps a transmission 
demand from each mobile station, and determines 
a maximum rate at that time by taking account of 
radio wave propagation condition under which each 

so mobile station is presently situated and a priority 
order and so forth, and notifies each mobile station 
of it, and optimum communication is conducted. 
Third, in case of transmitting continuous data in 
large quantities, the mobile station notifies the base 

55 station of a data size to be transmitted in advance, 
and issues a utilization demand of a maximum rate 
to the base station, and the base station grasps a 
transmission demand from each mobile station, 
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and determines a maximum rate at that time by tak- 
ing account of radio wave propagation condition 
under which each mobile station is presently situ- 
ated and a priority order and so forth, and notifies 
each mobile station of it, and each mobile station 5 
variably changes a transmission rate within a limita- 
tion of the maximum rate indicated by the base sta- 
tion, and optimum communication is conducted in 
accordance with the maximum rate determined by 
the base station. 7^ 
Fourth, in the receiving and transmitting apparatus 
comprising variable rate communication path cod- 
ing means for coding an Information signal at a 
transmission rate in accordance with an intbrmation 
content, and modulation means for modulating a is 
signal at transmission power in accordance with the 
above-described transmission rate, 

maximum rate controlling means is provided 
for controlling a maximum value of the transmission 
rate to the above-described variable rate communi- 20 
cation path coding means, in accordance with max- 
imum rate information determined by taking 
account of transmission condition and a transmis- 
sion rate of each channel. 

Fifth, transmission condition detecting means for 25 
monitoring transmission condition of a plurality of 
channels and determining quality of the transmis- 
sion condition of each channel, transmission rate 
detecting means for detecting a transmission rate 
demanded by each channel, and a maximum rate 30 
control information determining means for deter- 
mining a maximum value of the transmission rate of 
each channel by taking account of results of the 
above-described transmission condition detecting 
means and transmission rate detecting means, and as 
an indication from an operation of other user, are 
provided, and means for notifying each channel of a 
determination result of the maximum rate is pro- 
vided. 

Sixth, It is constructed of: 40 

a voice coding device for coding voice; 
a data packeting device for packeting a data 
signal sequence to a unit of radio signal trans- 
mission; 45 
a variable rate communication path coding 
device for conducting error correction coding of 
a coded voice data and a packeted data in the 
above-described voice coding device and data 
packeting device, and an addition of the redun- so 
dancy bit and matching processing of the trans- 
mission rate, and for conducting framing and 
slotting of a radio signal transmission unit of 
these both data, and communication path cod- 
ing processing; 55 
a voice/data packet switching device, arranged 
between the above-described voice coding 
device and data packeting device, and the var- 



iable rate communication path coding device, 
for selecting any of the voice data and the 
packeted data, and inputting it to the variable 
rate communication path coding device; 
a continuous data content demand indicating 
device for obtaining continuous data content 
demand indicating information in order to trans- 
mit a continuous data content packeted in the 
above-described data packeting device to the 
base station; 

a maximum rate controlling device for receiving 
maximum rate control Information transmitted 
from the base station, and supplying a control 
signal to the above-described voice/data 
packet switching device and variable rate com- 
munication patii coding device; 
a modulation device for digitally modulating a 
signal communication -path-coded in the 
above-described variable rate communication 
path coding device; and 
a transmission power controlling device for 
receiving transmission output power informa- 
tion from the above-described maximum rate 
controlling device, and controlling transmission 
power. 

Seventh, it Is constructed of: 

a demodulation device for digitally demodulat-. 
. . ing a received signal through a transmitting and 
receiving antenna and a radio transmitting and 
receiving device; 

a variable rate communication path decoding 
device for conducting communication path 
decoding processing in accordance wrtii a 
transmission rate, such as reconstruction and 
error correction decoding of a frame, and 
matching of a transmission rate, from a 
received signal which is output from the above- 
described demodulation device and is slotted 
to a radio signal transmisston unit; 
a maximum rate designation information 
detecting device for extracting maximum rate 
designation information from an information 
header section of each frame of a signal output 
from the above-described variable rate com- 
munication path decoding device: 
a maximum rate conb-olling device for receiving 
a detection result from the above-described 
maximum rate designation Information detect- 
ing device, and outputting a predetermined 
control signal to a voice/data packet switching 
device and a variable rate communication path 
coding device of a receiving device; 
an information source Isolating device for iso- 
lating a signal in accordance with a difference 
of information sources, to which a voice/data 
packet and so forth after decoding outputted 
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from the above-desaibed variable rate com- 
munication path decoding device is time-multi* 
plexed; 

a voice decoding device for decoding a voice 
output of a data block isolated in the above- s 
described information source isolating device; 
and 

a continuous data assembling device for recon- 
structing a packeted reception data to a contin- 
uous data. 10 



mation. and for conducting communication 
path coding processing; 
a modulation device for modulating an output 
signal which has been coded in the above- 
described variable rate communication path 
coding device; and 

a multiplexing device for multiplexing a modu- 
lated signal of each channel, which has been 
modulated in the above-described modulation 
device. 



Eighth, It is constructed of: 

a demodulation device for demodulating a sig- 
nal of a corresponding channel from a received is 
signal received through a transmitting and 
receiving antenna and a radio transmitting and 
receiving device, to which a plurality of chan- 
nels are multiplexed; 

a variable rate communication path decoding so 
device for conducting communication path 
decoding processing In accordance with a 
transmission rate, such as reconstruction and 
error correction decoding of a frame, and 
matching of a transmission rate, from a 25 
received signal which is demodulated and is 
slotted to a radio signal transmission unit in the 
above-described demodulation device; 
a transmission condition detecting device for 
detecting radio wave propagation condition and so 
transmission condition of each communication 
path, based on an output signal demodulated 
in the above-described demodulation device; 
a transmission rate detecting device for detect- 
ing a transmission rate of each channel and its 35 
en-or ratio, based on an output signal decoded 
in the above-described variable rate communi- 
cation path decoding device; and 
a maximum rate control information determin- 
ing device for determining maximum rate con- 40 
trol information of each channel, based on an 
output signal detected by the above-described 
transmission condition detecting device and 
transmission rate detecting device. 

45 

Ninth, it is constructed of: 

a variable rate communication path coding 
device for conducting error correction coding 
for a signal of each channel, which is output so 
from a maximum rate control information deter- 
mining device for determining maximum rate 
control information of each channel, and an 
addition of the redundancy bit and matching 
processing of a transmission rate, and for con- 55 
ducting framing and slotting of a radio signal 
transmission unit, and insertion of corrtrol infor- 
mation such as the maximum rate control infor- 



[0015] This and other objects, features, and advan- 
tages of the present invention will become more appar- 
ent upon a reading of the following detailed description 
and drawings, in which: 

Fig. 1 is a block diagram showing an arrangement 
of a transnMing and receiving apparatus on a 
mobile station side of one embodiment of the 
present invention; 

Fig. 2 is a block diagram showing an arrangement 
of a transmitting and receiving apparatus on a base 
station side of one embodiment of the present 
invention; 

Fig. 3 is a sequence chart diagram showing opera- 
tion of one embodiment of the present invention 
and 

Fig. 4 is a flowchart showing the method of deciding 
the maximum rate. 

[001 6] Embodiments of a data packet multi-access 
communicating method and a transmitting and receiv- 
ing apparatus therefor in accordance with the present 
invention will be explained in detail by referring to draw- 
ings. 

[0017] Referring to Fig. 1. an arrangement of the 
transmitting apparatus on a mobile station side will be 
explained. 

[0018] It has an Input terminal 100 for a signal such 
as signal transmission (voice signal transmission, for 
example) which is severe to a delay, and an input term!- 
nallOl for a^gnal which accepts a delay of data trans- 
mission and so forth to some extent and has a severe 
demand to an error of the data transmission and so 
forth, and they have a voice coding device 102 (in the 
explanation view of this embodiment, an input from the 
input terminal 100 is voice.), a data packeting device 
103 for packeting a data signal sequence to a unit of 
radio signal transmission, a voice/data packet switching 
device 104 for playing a role of switching an input to a 
variable rate communication path coding device 105 of 
a coded voice data and a packeted data in accordance 
with a switch signal from a maximum rate controlling 
device 111. and a variable rate communication path 
coding device 105 for conducting error correction cod- 
ing, and an addition of the redundancy bit and matching 
processing of a transmission rate, and for managing 
communication path coding processing of framing and 
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slotting of a radio signal transmission unit, respectively. 
[0019] Also, the variable rate communication path 
coding device 105 adds continuous data content 
demand indicating information for demanding transmis- 
sion of a continuous data content from the data packet- 
ing device 103 to an information transmitting header 
section, and is connected to a continuous data content 
demand indicating device 110 for providing its control 
information signal. 

[0020] A modulation device 106 for digitally modu- 
lating a communication-path-coded signal is provided, 
and is connected to a transmission power controlling 
device 1 12 for controlling Its transmission output power 
information. 

[0021] Since, in the transmission power controlling 
device 112, determination of the transmission power is 
subject to a transmission rate, it is connected to the 
maximum rate controlling device 111. 
[0022] An output from the modulation device 1 06 is 
coupled to a radio transmitting and receiving device 108 
and a transmitting and receiving antenna 109 at an after 
stage. 

[0023] Next, an arrangement of the receiving appa- 
ratus on a mobile station side will be explained. 
[0024] A demodulation device 126 for digitally 
demodulating a received signal through the transmitting 
and receiving antenna 109 and the radio transmitting 
and receiving device 108 is connected. 
[0025] An output from the demodulating device 1 26 
is coupled to a variable rate communication path decod- 
ing device 125 for managing communication path 
decoding processing in accordance with a transmission 
rate, such as reconstruction of a frame, and error cor- 
rection decoding and matching of a transmission rate, 
from a received signal slotted to a radio signal transmis- 
sion unit. 

[0026] The variable rate communication path 
decoding device 125 is connected to a maximum rate 
designation information detecting device 130 tor extract- 
ing maximum rate designation information from an infor- 
mation header section of each frame, and a result of the 
detection is coupled as an input to the maximum rate 
controlling device 1 1 1 of a transmission side device. 
[0027] A signal to which voice, a data packet and so 
forth after decoding from the variable rate communica- 
tion path decoding device 125 are time-multiplexed is 
coupled to an information source isolating device 124 
for conducting Isolation due to a difference of informa- 
tion sources, and an output from a data block of voice is 
coupled to a voice decoding device 122. and the 
decoded voice is output from an output terminal 120. 
[0028] Also, a packeted reception data is input to a 
continuous data assembling device 1 23 and output from 
an output terminal 121 as a data reconstructed so as to 
create continuous data. 

[0029] Referring to Fig. 2, an arrangement of the 
receiving apparatus on a base station side will be 
explained. 



[0030] Received signals which are received through 

a transmitting and receiving antenna 200 and a radio 
transmitting and receiving device 201 and to which a 
plurality of channels are multiplexed are input to demod- 
5 ulation devices 210. 220 and 230 (CHI , CH2. CHn) for 
demodulating signals of respective corresponding 
channels. 

[0031 ] Outputs from the demodulation devices 210, 
220 and 230 are coupled to respective variable rate 
10 communication path decoding devices 211, 221 and 
231. 

[0032] Also, the respective demodulation devices 
210. 220 and 230 are connected to a transmission con- 
dition detecting device 202 for detecting radio wave 
75 propagation condition and transmission condition of 
each communication path. 

[0033] Also, the respective variable rate communi- 
cation path decoding devices 211, 221 and 231 are con- 
nected to a transmission rate detecting device 203 for 
20 detecting a transmission rate of each channel. (CHI, 
CH2, CHn) and its error ratio. 

[0034] Further, the transmission condition detecting 
device 202 and the transmission rate detecting device 
203 are connected to a maximum rate control infbrma- 
25 tion determining device 204 for determining maximum 
rate control information of each channel (CHI, CH2. 
CHn). . 

[0035] From output terminals 213. 223 and 233 
which are connected to the variable rate communication 

30 path decoding devices 211, 221 and 231 , respectively, 
signals are output after decoding. 
[0036] Next, an arrangement of the transn^tting 
apparatus on a base station side will be explained. 
[0037] Signals of each channel (CH1. CH2. CHn) 

35 which are input from input terminals 217, 227 and 237 
are input to variable rate communication path coding 
devices 215: 225 and 235 for conducting error correc- 
tion coding, and an addition of the redundancy bit and 
matching processing of a transmission rate for each 

40 Channel, and for managing framing and slotting of a 
radio signal transmission unit, and communication path 
coding processing such as Insertion of control informa- 
tion of the maximum rate control information and so 
forth for each channel, and outputs from the respective 

45 variable rate communication path coding devices 215, 
225 and 235 are coupled to modulation devices 214, 
224 and 234, and modulated signals of each channel 
(CHI , CH2. CHn) are input to a multiplexing device 206, 
and are subject to multiplexing processing, and are 

so transmitted to a mobile station through the radio trans- 
mitting and receiving device 201 and the transmitting 
and receiving antenna 200 at an after stage. 
[0038] In addition, in this figure, 21a shows a 
received signal processing device of a channel 1. 21b 

55 shows a transmitted signal processing device of the 
channel 1. 22a shows a received signal processing 
device of a channel 2, 22b shows a transmitted signal 
processing device of the channel 2, 23a shows a 
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received signal processing device of a channel n, and 
23b shows a transmitted signal processing device of the 
channel n. 

[0039] Next, referring to Fig. 1 and Fig. 2, operation 
of an embodiment of the data packet multi-access com- 
municating method and the transmitting and receiving 
apparatus therefor in accordance with the present 
invention will be explained in detail. 
[0040] Referring to Fig. 1 , operation of the transmit- 
ting apparatus on the mobile station side will be 
explained. 

[0041 ] A voice signal provided from the Input termi- 
nal 100 Is coded with respect to voice In the voice cod- 
ing device 102. 

[0042] A data signal other than voice, which is pro- 
vided from the input terminal 101 is packeted for a unit 
of radio signal transmission and Is stored in the data 
packeting device 103. 

[0043] The stored data content information is 
inserted Into a header section of an information trans- 
mission frame in the variable rate communication path 
coding device 105 through the continuous data content 
demand indicating device 110. 

[0044] Signal from the voice coding device 1 02 and 
the data packeting device 103 are controlled by a switch 
signal from the maximum rate controlling device 1 1 1 in 
the voice/data packet switching device 104. and are 
input to the variable rate communication path coding 
device 105. 

[0045] The variable rate communication path cod- 
ing device 105 conducts error correction coding, and an 
addition of a redundancy bit and matching processing of 
a transmission rate in accordance with an information 
content of the input signal and a maximum rate provided 
from the maximum rate controlling device 111, and con- 
ducts communication path coding processing of framing 
and slotting of an actual data, control information and so 
forth In accordance with a transmitted signal format. 
[0046] A signal communication-path-coded in the 
variable rate communication path coding device 105 is 
digitally modulated In the modulation device 106 for 
. transmitting a digital signal as a radio signal. 
[0047] The transmission power of the transmitted 
signal Is input to the modulation device 106 through the 
transmission power controlling device 1 12 as transmis- 
sion amplitude information In accordance with a maxi- 
mum rate indicated by the maximum rate controlling 
device 111, and is output by radio from the transmitting 
and receiving antenna 109 through the radio transmit- 
ting and receiving device 108. 

[0048] Next, referring to Fig. 1, operation of the 
receiving apparatus on the mobile station side will be 
explained. 

[0049] A signal received through the transmitting 
and receiving antenna 109 and the radio transmitting 
and receiving device 108 is digitally demodulated in the 
demodulation device 126. 

[0050] In the variable rate communication path 



decoding device 125, communication path decoding 
processing in accordance with a transmission rate, such 
as reconstruction of a frame, and error correction 
decoding and matching of a transmission rate, from a 

5 received signal slotted to a radio signal transmission 
unit, is applied to the demodulated reception signal. 
[0051] Maximum rate designation information 
included at a predetermined position of an information 
header section in a reception format is extracted by the 

10 maximum rate designation information detecting device 
130, and is Input to the maximum rate controlling device 
111 of the transmitting apparatus. 
[0052] A Signal sequence decoded in the variable 
rate communication path decoding device 125. to which 

75 voice and a data packet are multiplexed, is isolated in 
the intonation source Isolating device 124, respectively, 
and a voice information sequence is input to the voice 
decoding device 122, and a decoded voice signal is out- 
put from the output terminal 120. 

20 [0053] Also, in the information source isolating 
device 124, the data packet sequence is output from the 
output terminal 121 after it is reconstructed from a 
packet to a data block in the continuous data assem- 
bling device 123. 

25 [0054] Next, referring to Fig. 2. operation of the 
receiving apparatus on the base station side will be 
explained. 

[0055] Since a plurality of channels are multiplexed 
to signals received through the transmitting and receiv- 

30 Ing antenna 200 and the radio transmitting and receiv- 
ing device 201, the signals are Input to the 
demodulation devices 210. 220 and 230 of the respec- 
tive channels through the respective corresponding 
channels (CHI , CH2, CHn), and are demodulated In the 

35 demodulation devices 210, 220 and 230 of the predeter- 
mined channels. And, the respective demodulated sig- 
nals are input to the variable rate communication path 
decoding devices 211. 221 and 231, and are decoded 
and output from the output terminals 213, 223 and 233. 

40 [0056] Also, In the demodulation devices 210, 220 
and 230. measurement of a desired wave receiving 
level, an interference wave receiving level and so forth Is 
conducted, and the respective information of each 
channel (CHI, CH2, CHn) is collected in the transmis- 

45 sion condition detecting device 202. 

[0057] Ranking is conducted in order of quality of 
the transmission condition of the channels (CHI, CH2, 
CHn) in the transmission condition detecting device 
202, and a result of that is input to the maximum rate 

so control information determining device 204. 

[0058] Also, in the variable rate communication 
path decoding devices 211, 221 and 231. continuous 
data content demand indicating information of each 
channel (CHI , CH2, CHn). which Is Included at a prede- 

55 termined position of an Information header section in a 
reception format. Is collected in the transmission rate 
detecting device 203. 

[0059] In addition, information on whether or not 
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resending is required based on an error ratio and so 
forth after decoding is also input to the maximum rate 
control information determining device 204 through the 
transmission rate detecting device 203. 
[0060] Based on each information coiiected in the 
above-described manner, maximum rate information of 
each channel (CHI, CH2. CHn) is determined in the 
maximum rate control information determining device 
204. 

[0061] Next, referring to Fig. 2, operation of the 
transmitting apparatus on the base station side will be 
explained. 

[0062] The information signals of each channel are 
Input from the input terminals 217, 227 and 237, and the 
input signals of each channel (CHI, CH2, CHn) are 
decoded through the variable rate communication path 
coding devices 215, 225 and 235, respectively. 
[0063] The maximum rate information for each 
channel (CH1, CH2. CHn), which were determined, 
respectively, in the above-described maximum rate con- 
trol information determining device 204, is input to the 
variable rate communication path coding devices 215. 
225 and 235. and here, the maximum rate information is 
inserted into a predetermined position of an information 
header section in a transmission format. 
[0064] And, the coded, framed and slotted signals 
are digitally modulated in the modulation devices 214. 
224 and 234 for every channel (CHI. CH2. CHn). and 
further, the modulated signals of each channel are mul- 
tiplexed in the multiplexing device 206, and are transmit- 
ted to a mobile station through the radio transmitting 
and receiving device 201 and the transmitting and 
receiving antenna 200. 

[0065] Here, the maximum rate deciding method 
will be explained by referring to Fig. 4. 
[0066] When a user (hereinafter referred to as a 
user A) generates a data transfer request (step 400). 
the . size of a data packet transmitted by the user A is 
decided (step 401). Then, the user A notifies the system 
of the data packet size (step 402). 
[0067] The system collects transfer requests and 
transmission status results from plural users and utilizes 
them to decide the maximum rate. 
[0068] ' The system always executes the procedure 
of deciding a maximum rate (a loop routing from the 
step 41 0 to the step 41 4)^ In the maximum rate decision 
procedure (a loop routing from the step 410 to the step 
414), the transmission status detection device 202 cal- 
culates a SIR (Signal to Interference power Ratio) 
based on the carrier wave level and the interference 
wave level and then measures the transmission path 
status (the status of rf waves) (step 41 1). The transmis- 
sion rate detection device 203 detects the current trans- 
mission rate of a channel and a data transfer packet size 
generated at the transmission rate. Moreover, the trans- 
mission rate detection device 203 measures the error 
rate with the CRC check bit added to information (step 
412). 



[0069] In the maximum rate decision procedure, the 
currently-measured rf status (SIR) of a user, a reception 
quality (error rate), the presence or absence of a data 
transfer request, and the size of a data transfer are used 
5 as decision materials. Theses decision materials are 
collected for all users. The priority table describing the 
priority of each user is updated based on the collected 
decision materials (step 413). 

[0070] By referring to the priority taJoUe (step 403), 

10 the system decides information on maximum rates limit- 
ing each channel (step 404). The maximum rate 
decided here is notified respective channels (step 405). 
[0071 ] When it is judged that the data size required 
by the user A agrees with an allowable maximum rate, 

15 the user A starts to transfer a data packet (step 406). 
[0072] While the user A is transferring data packets, 
the system operates the priority table and decreases 
temporarily and forcibly the priorities of other users, 
thus creating an environment where packets of the user 

20 A can be transmitted by one operation (step 407). 

[0073] When the data of the user A has been com- 
pletely transferred (step 408). the system releases the 
priority of the user A (step 409). Thus, the system Is 
ready to receive data from the user A with the next 

25 higher priority. 

[0074] Furthermore, the process of updating the 
priority table will be explained in more detail. 
[0075] Let us now consider that users A. B and C 
are issuing packet data transfer requests each having a 

30 different size, respectively 

[0076] If the packet size of the user A is 400k, the 
packet size of the user B is 300k, and the packet size of 
the user C is 200k. the system calculates what times 
each packet size is the data segment size of the system. 

35 for the respective users. It is assumed that the data seg- 
ment size is 100k. In this case, the packet size of the 
user A corresponds to four times the data segment size, 
the packet size of the user B corresponds to three times 
the data segment size, and the packet size of the user C 

40 corresponds to twice the data segment size. 

[0077] At the first stage, the priority is entered in a 
request order. Here, it Is assumed that requests are 
made In the order of the users A, B, and C. 
[0078] At the second stage, the priority order is 

45 decided whether or not the reception quality from each 
communication channel or control channel is OK or NG. 
If the reception qualities of all the users become OK. the 
request order is maintained without any change. Here, 
let us now assume that the users A and B are OK and 

so the user C is NG and that the ranking is made in the 
order of the users A. B, and C on the priority table. 
[0079] At the third stage, in order to control the pri- 
ority order, it is decided whether or not the unit time 
average value of SIR already calculated reaches the 

55 threshold according to the above-mentioned data size. 
Since the data segment is 100k, the user A needs the 
four-fold time for the data transfer. For that reason, if the 
threshold cannot be satisfied because of the strict set- 



13 



EP 1 003 302 A2 



14 



ting to the user A and the users B and C satisfy the 
threshold, the ranking is made in the order of users B. C 
and A on the priority table. 

[0080] The system Informs each user of the maxi- 
mum rate of each channel, with reference to the priority s 
table. In this example, the system indicates the three- 
fold rate to the user B to transmit data within a unit slot 
at a time. Meanwhile, in order to indicate a normal route 
to the users A and C, the system keeps the users A and 
C to transmit packets. 

[0081 ] Immediately when the transmission from the 
user B has been completed, the user B is released from 
the priority order. Meanwhile, when the CRC (reception 
quality) of the user C becomes OK, the priority table is 
updated from the users A and C to the users C and A. 
Moreover, it is now assumed that the user B has again 
issued a transmission request. 

[0082] Since the user B belongs to a request for the 
next slot the priority order for the first entry becomes 
low. Thus, the first stage becomes final. Hence, the pri- 
ority is ranked in the order of the users C, A, and B. The 
system indicates a two-fold rate to the user C. 
[0083] Fig. 3 is a sequence chart diagram showing 
operation of one errtoodiment of the present invention. 
[0084] It is the sequence chart diagram showing the 
operation of condition in which a continuous data trans- 
mission demand is issued at almost the same time from 
a mobile station device A and a mobile station device B. 
[0085] Here, it is assumed that the respective 
mobile station devices A and B demand transmission at 
a maamum rate 300, 301 . 

[0086] A base station device notifies the mobile sta- 
tion device A of a change of maximum rate Information 
to a maximum value 302. 

[0087] Also, the base station device notifies the 
mobile station device B of a change of the maximum 
rate information to a minimum value 303. 
[0088] The mobile station device A transmits a con- 
tinuous data at the indicated maximum rate 304. 
[0089] The mobile station device B transmits a data 
having high priority (tentatively, it is voice and so forth, 
which needs real time transmission.) at a minimum rate 
305. 

[0090] The base station device gives notice of 
reception completion of a continuous data from the 
mobile station device A 306. 

[0091] The base station device notifies the mobile 
station device A of a change of the maximum rate infor- 
mation to a minimum value 308. 

[0092] Also, the base station device notifies the 
mobile station device B of a change of the maximum 
rate Information to a maximum value 307. 
[0093] The mobile station device B transmits a con- 
tinuous data at the indicated maximum rate 309. 
[0094] The mobile station device A transmits a data 
having high priority (tentatively, it is voice and so forth, 
which needs real time transmission.) at a minimum rate 
310. 



[0095] in this sequence, condition of waiting of con- 
tinuous data transmission is occurring since the mobile 
station device B issued the continuous data transmis- 
sion demand until the change of the maximum rate 
information to the maximum value is notified by the base 
station device 311. 

[0096] In addition, in the above-mentioned embodi- 
ment, with respect to the maximum rate control informa- 
tion determining device 204 in Fig. 2, the present 
invention was explained as an embodiment in which the 
maximum rate of each channel is determined based on 
transmission condition for each channel (CHI, CH2, 
CHn) and required transmission rate information, and 
however, as other embodiment of the present invention, 
the following utilization method can be considered. 
[0097] The method is for conducting determination 
of the maximum rate by adding an input signal to the 
maximum rate control information determining device 
204, and adding an Instruction signal from an operator 
to the input, and if this method is adopted, degree of 
freedom can be added to the determination of the max- 
imum rate. 

[0098] Thereby, without changing the devices of the 
mobile stations, advantages can be obtained, in which it 
becomes to be possible to realize to place restrictions 
on one channel and to increase and decrease a priority 
order for one channel based on a kind of a ser^'ice 
under contract of a customer. 

[0099] The first advantage is that, In random 
access, without controlling transmission timing and time 
slot, it is possible to realize demand assignment of a 
packet data, to reduce resending due to collision of a 
packet, and to improve a transmission efficiency of an 
entire system. 

[01 00] The reason thereof is as follows: with regard 
to reception by the base station of a signal in an upward 
direction of the .CDMA cellular system, since communi- 
cation for each mobile machine becomes to be asyn- 
chronous in response to a position where each mobile 
machine terminal exists, signals transmitted by the 
mobile machines are under condition that they are easy 
to interfere with each other. 

[0101] Accordingly, with regard to transmission 
from the mobile machines to the base station, since 
each transmission becomes to be an interference sig- 
nal, if resending and so forth of information is reduced 
as littie as possible, a transmission efficiency of an 
entire system is enhanced. 

[01 02] Also, by conducting control of transmission 
from the base station to each mobile station, since It is 
possible to send a plursdity of packets at a maximum 
rate one time when Interference Is less and radio wave 
condition is good, confirmation packets can be 
extremely less. 

[0103] The second advantage Is that. In accord- 
ance with control of the maximum rate on a mobile 
machine side, communication can be conducted at nec- 
essary and sufficient transmission power, and it means 
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that consumption power can be reduced. 
[0104] The reason thereof is that communication is 
conducted at minimum power necessary for non-erro- 
neous data transmission by setting an optimum maxi- 
mum transmission rate in which condition of a 5 
transmission path from the base station and transmis- 
sion condition of other mobile stations are further taken 
into account in addition to the conventional method in 
which a transmission rate is reduced and transmission 
power is lowered. io 
[0105] Furthermore, resending of information for 
compensating an error becomes to be less, and also, 
unnecessary power consumption does not occur, and at 
the same time, It Is possible to realize improvement of 
characteristic and performance, and to remarkably is 
improve small-sizing, light-weighting, high-speeding, 
high-integrating, simplification of arrangements of a cir- 
cuit and a device, and a transmission efficiency, and not 
only improvement of security but also other improve- 
ment of reliability and improvement of operabiiity can be 20 
realized, and together, improvement of productivity and 
improvement of maintainability become to be possible, 
which sufficiently make reutilization of resources possi- 
ble. 

2S 

Claims 

1 . A data packet multi-access communicating metiiod 
comprising steps of: 

'30 

transmitting a data size and a utilization 
demand of a maximum rate to a base station in 
case of transmitting continuous data in large 
quantities in mobile station side and 
variably changing a transmission rate accord- 35 
ing to the maximum rate indicated by said base 
station in said mobile station side. 

2. A data packet multi-access communicating method 
comprising steps of: 40 

receiving a transmission demand from each 
mobile station in base station side, 
determining a maximum rate for each mobile 
station at that time by taking account of radio 4S 
wave propagation condition under which said 
each mobile station is presentiy situated, data 
size and a priority order in base station side 
and 

notifying said each mobile station of said maxi- so 
mum rate in base station side. 

3. A data packet multi -access communicating method 
comprising steps of: 

55 

fransmitting a data size and a utilization 
demand of a maximum rate to a base station in 
case of transmitting continuous data in large 



quantities in mobile station side, 
receiving said data size and said utilization 
demand from each mobile station in base sta- 
tion side, 

determining a maximum rate for said each 
mobile station at that time by taking account of 
radio wave propagation condition under which 
said each mobile station is presentiy situated, 
said data size and a priority order in base sta- 
tion side, 

notifying said each mobile station of said maxi- 
mum rate in base station side and 
variably changing a transmission rate accord- 
ing to said maximum rate indicated by said 
base station in said mobile station side. 

4. A transmitting apparatus on a mobile station side 
comprising: 

variable rate communication path coding 
means for coding an information signal at a 
transmission rate in accordance with an infor- 
mation content. 

modulation means for modulating a signal at 
transmission power in accordance with said 
transmission rate and 

maximum rate controlling means for controlling 
a maximum value of the transmission rate to 
said variable rate communication path coding 
means, in accordance with maximum rate infor- 
mation determined by taking account of trans- 
mission condition and a transmission rate of 
each channel. 

5. A receiving and transmitting apparatus on a base 
station side comprising: 

transmission condition detecting means for 
monitoring transmission condition of a plurality 
of channels and determining quality of the 
transmission condition of each channel, 
transmission rate detecting means for detect- 
ing a transmission rate demanded by each 
channel, 

a maximum rate control information determin- 
ing means for determining a maxinujm value of 
the transmission rate of each channel by taking 
account of results of said transmission condi- 
tion detecting means and transmission rate 
detecting means, and an indication from an 
operation of other user and 
notifying each channel of a determination 
result of the maximum rate. 

6. A receiving and transmitting apparatus on a mobile 
station side coprising: 

a voice coding device for coding voice; 
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a data packeting device for packeting a data 
signal sequence to a unit of radio signal trans- 
mission; 

a variable rate communication patii coding 
device for conducting error correction coding of s 
a coded voice data and a packeted data in said 
voice coding device and data packeting device, 
and an addition of the redundancy bit and 
matching processing of the transmission rate, 
and for conducting framing and slotting of a io 
radio signal transmission unit of these both 
data, and communication path coding process- 
ing; 

a voice/data packet switching device, arranged 
between said voice coding device and data 75 
packeting device, and the variable rate commu- 
nication path coding device, for selecting any of 
the voice data and the packeted data, and 
inputting it to the variable rate communication 
path coding device; 20 
a continuous data content demand indicating 
device for obtaining continuous data content 
demand indicating information in order to trans- 
mit a continuous data content packeted in said 
data packeting device to the base station; 25 8. 

a maximum rate controlling device for receiving 
maximum rate control information transmitted 
from the base station, and supplying a control 
signal to said voice/data packet switching 
device and variable rate comnriunication path 30 
coding device; 

a modulation device for digitally modulating a 
signal communication-path-coded in said vari- 
able rate communication path coding device; 
and 35 
a transmission power controlling device lor 
receiving transmission output power informa- 
tion from said maximum rate controlling device, 
and controlling transmission power. 

40 

A receiving and transmitting apparatus on a mobile 
station side comprising: 

a demodulation device for digitally demodulat- 
ing a received signal through a transmitting and 4S 
receiving antenna and a radio transmitting and 
receiving device; 

a variable rate communication path decoding 
device for conducting communication path 
decoding processing in accordance with a so 
transmission rate, such as reconstruction and 
error correction decoding of a frame, and 
matching of a transmission rate, from a 
received signal which is output from said 
demodulation device and is slotted to a radio ss 
signal transmission unit; 
a maximum rate designation information 
detecting device for extracting maximum rate 



designation information from an information 
header section of each frame of a signal output 
from said variable rate communication path 
decoding device; 

a maximum rate controlling device for receiving 
a detection result from said maximum rate des- 
ignation information detecting device, and out- 
putting a predetermined control signal to a 
voice/data packet switching device and a varia- 
ble rate communication path coding device of a 
receiving device; 

an information source isolating device for iso- 
lating a signal in accordance with a difference 
of information sources, to which a voice/data 
packet and so forth after decoding outputted 
from said variable rate communication path 
decoding device is time-multiplexed; 
a vok:e decoding device for decoding a voice 
output of a data block isolated in said informa- 
tion source isolating device; and 
a continuous data assembling device for recon- 
structing a packeted reception data to a contin- 
uous data. 

A receiving and transmitting apparatus on a base 
station side according to claim 5. characterized in 
tiiat the apparatus is constructed of; 

a demodulation device for demodulating a sig- 
nal of a corresponding channel from a received 
signal received through a transmitting and 
receiving antenna and a radio transmitting and 
receiving device, to which a plurality of chan- 
nels are multiplexed; 

a variable rate communication path decoding 
device for conducting communication patii 
decoding processing in accordance with a 
transmission rate, such as reconstruction and 
error correction decoding of a frame, and 
matching of a transmission rate, from a 
received signal which is demodulated and is 
slotted to a radio signal transmission unit In 
sakj demodulation device; 
a transmission condition detecting device for 
detecting radio wave propagation corKlition and 
transmission condition of each communication 
path, based on an output signal demodulated 
in said demodulation device; 
a transmission rate detecting device for detect- 
ing a transmission rate of each channel and its 
error ratio, based on an output signal decoded 
in said variable rate communication path 
decoding device; and 

a maximum rate control information determin- 
ing device for determining maximum rate con- 
trol information of each channel, based on an 
output signal detected by said transmission 
condition detecting device and transmission 
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rate detecting device. 

A receiving and transmitting apparatus on a base 
station side comprising: 

5 

a variable rate communication path coding 
device for conducting error correction coding 
for a signal of each channel, which ts output 
from a maximum rate control information deter- 
mining device for determining maximum rate io 
control information of each channel, and an 
addition of the redundancy bit and matching 
processing of a transmission rate, and for con- 
ducting framing and slotting of a radio signal 
transmission unit, and insertion of control infbr- is 
mation such as the maximum rate control infor- 
mation, and for conducting communication 
path coding processing; 
a modulation device for modulating an output 
signal which has been coded in saki variable so 
rate communication path coding device; and 
a multiplexing device for multiplexing a modu- 
lated signal of each channel, which has been 
modulated in said modulation dexnca. 
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(54) Data packet multi-access communicating method and transmitting and receiving apparatus 
therefor 



(57) A data packet multi-access communicating 
method and a transmitting and receiving apparatus 
therefor of the present invention comprise maximum 
rate controlling means on a mobile station side, and 
comprise means for extracting maximum rate control 
setting information out of control signals received from 
a base station, and the maxiririum rate setting informa- 
tion is detemiined by taking account of transmission 
condition, a demanded transmission rate and so forth of 
each mobile station when a base station side grasps 
propagation situation in which each mobile station Is 



placed, and coding means capable of variably control- 
ling a transmission rate In accordance with maximum 
rate control, and data bus switching means for control- 
ling the input are provided, and means for inserting a 
continuous data content Into an information header sec- 
tion of a transmission signal on the mobile station side 
is provided for demanding the continuous data content 
to the base station side, in case of sending a continuous 
data. Means for determining transmission power corre- 
sponding to a maximum rate and setting it in a modula- 
tion device is provided. 
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